The involvement of one of the three histidine residues of cow kappa-casein in the chymosin-initiated milk clotting process.
Cow kappa-casein has been modified by photo-oxidation in the presence of rose bengal and by the chemical reagents diethyl pyrocarbonate, 2-hydroxy-5-nitro-benzyl bromide and iodoacetic acid. Photo-oxidation resulted in the destruction of histidine and tryptophan residues and all of the histidines could be ethoxy-formylated by treatment with diethyl pyrocarbonate. Both procedures caused a loss in the susceptibility of the Phe-Met linkage of kappa-casein to chymosin hydrolysis. Treatment of kappa-casein with 2-hydroxy-5-nitrobenzyl bromide and iodoacetic acid caused the loss of tryptophan and methionine residues respectively but, in both cases, the susceptibility of the modified protein to chymosin hydrolysis remained unaffected. Of the amino acids examined it is concluded that only the histidine residues of cow kappa-casein are important for the hydrolytic action of chymosin and, furthermore, the treatment with diethyl pyrocarbonate suggests that only one of the three histidines plays an essential role.